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Patients’ expectations in the context of medical treatment represent a growing area of
research, with accumulating evidence suggesting their influence on health outcomes
across a variety of medical conditions. However, the aggregation of evidence is
complicated due to an inconsistent and disintegrated application of expectation
constructs and the heterogeneity of assessment strategies. Therefore, based on current
expectation concepts, this critical review provides an integrated model of patients’
expectations in medical treatment. Moreover, we review existing assessment tools in
the context of the integrative model of expectations and provide recommendations for
improving future assessment. The integrative model includes expectations regarding
treatment and patients’ treatment-related behavior. Treatment and behavior outcome
expectations can relate to aspects regarding benefits and side effects and can
refer to internal (e.g., symptoms) and external outcomes (e.g., reactions of others).
Furthermore, timeline, structural and process expectations are important aspects with
respect to medical treatment. Additionally, generalized expectations such as generalized
self-efficacy or optimism have to be considered. Several instruments assessing
different aspects of expectations in medical treatment can be found in the literature.
However, many were developed without conceptual standardization and psychometric
evaluation. Moreover, they merely assess single aspects of expectations, thus impeding
the integration of evidence regarding the differential aspects of expectations. As
many instruments assess treatment-specific expectations, they are not comparable
between different conditions. To generate a more comprehensive understanding of
expectation effects in medical treatments, we recommend that future research should
apply standardized, psychometrically evaluated measures, assessing multidimensional
aspects of patients’ expectations that are applicable across various medical treatments.
In the future, more research is needed on the interrelation of different expectation
concepts as well as on factors influencing patients’ expectations of illness and
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treatment. Considering the importance of patients’ expectations for health outcomes
across many medical conditions, an integrated understanding and assessment of such
expectations might facilitate interventions aiming to optimize patients’ expectations in
order to improve health outcomes.
Keywords: expectations, outcome expectancy, self-efficacy, optimism, placebo effect, treatment, assessment,
operationalization
INTRODUCTION
The relevance of patients’ expectations for health outcomes
has received increasing attention in recent years. Expectations
play an important role in both physical (Di Blasi et al., 2001;
Mondloch et al., 2001) and mental health (Constantino et al.,
2011; Rief et al., 2015; Kube et al., 2017). Moreover, they are a
key mechanism of the placebo and nocebo effect, a phenomenon
according to which subjective and physiological changes emerge
due to inert or non-specific treatment components (Colloca and
Miller, 2011b; Enck et al., 2013). Accumulating evidence suggests
that expectations influence treatment outcome in patients with
various medical conditions. For instance, they have been linked
to course and treatment outcome in patients with heart disease
(Petrie et al., 1996; Juergens et al., 2010; Barefoot et al.,
2011; Habibovic et al., 2014), stroke (Jones and Riazi, 2011),
cancer (Colagiuri and Zachariae, 2010; Nestoriuc et al., 2016),
musculoskeletal disorders (Mahomed et al., 2002; Oettingen
and Mayer, 2002; van den Akker-Scheek et al., 2007), injuries
(Booth-Kewley et al., 2014; Murgatroyd et al., 2016) and obesity
(Oettingen and Wadden, 1991; Armitage et al., 2015; Crane
et al., 2016). Expectations even predict outcome in patients
undergoing different kinds of surgery (Auer et al., 2016a).
Hence, patients with more positive expectations seem to be
more likely to benefit from medical treatment across medical
conditions.
However, despite the growing number of studies investigating
expectations in different medical conditions, it is difficult to
integrate current findings. The heterogeneity with regard to
the conceptualization and assessment of patients’ expectations
(van Hartingsveld et al., 2010; Bowling et al., 2012; Zywiel
et al., 2013) has been considered as a major limitation in
several systematic reviews and meta-analyses (Mondloch et al.,
2001; Fadyl and McPherson, 2008; Haanstra et al., 2012; Auer
et al., 2016a). Some theoretical concepts refer to overlapping
aspects of expectations using different terminology, which further
complicates the integration of evidence regarding patients’
expectations (Maddux, 2007). Moreover, many studies focus on
a single or only a few aspects of expectations, making it difficult
to investigate the differential influence of distinct expectation
concepts (Haanstra et al., 2015b; Laferton et al., 2015a; Auer et al.,
2016b).
Unambiguous terminology, conceptual integration, and
standardized assessment are required in order to foster
understanding and clinically harness the relationship between
expectations and health. The current review has two aims.
First, based on a review of current expectation concepts, we
aim to provide an integrated model of patients’ expectations in
medical treatment. Second, we review the most relevant existing
assessment tools and provide recommendations for improving
the assessment of expectations with the aim of facilitating more
integrative and standardized future research.
PATIENTS’ EXPECTATIONS REGARDING
MEDICAL TREATMENT: AN OVERVIEW
OF CONCEPTS
Expectations are among the most studied constructs in
psychological research and have been explicitly or implicitly
embedded in many psychological theories (Maddux, 1999). There
are many types of expectations in the literature with often
ambiguous terminology (Bowling et al., 2012). In the following,
theoretical concepts and aspects of patients’ expectations, which
are of relevance for health outcomes in medical treatment
contexts, are reviewed. They are summarized within an
integrative model of expectations of patients undergoing medical
treatment (see Figure 1) to facilitate an unambiguous and more
integrated use of terminology and concepts.
In this manuscript, the term patients’ expectations refers
to future-directed beliefs that focus on the incidence or non-
incidence of a specific event or experience (Kube et al., 2016).
They can manifest as conscious future-directed cognitions, or
they may be present without full awareness (e.g., in the case
of conditioned learning processes; Kirsch, 2004; Kirsch et al.,
2004, 2014). In this sense, expectations are of a predictive
nature and need to be distinguished from constructs that
have been termed ideal expectations, value expectations or
fantasies (Kravitz, 1996; Oettingen and Mayer, 2002; David
et al., 2004; Leung et al., 2009). The latter constructs refer
to what a patient would like to happen and are more an
expression of hopes or desires than a probabilistic estimation
about the future. Ideal expectations or fantasies seem to have
opposite effects on health outcomes when compared with
patients’ predictive expectations, which empirically confirms
the differentiation between the two constructs (Oettingen
and Wadden, 1991; Oettingen and Mayer, 2002; Kappes
and Oettingen, 2011; Johannessen et al., 2012; Oettingen,
2012).
The following overview of expectation concepts includes
social learning and social cognitive theories, the response
expectancy theory, the common sense model of illness
representation, as well as a short summary of other expectation
dimensions. Importantly, our review does not claim to be
exhaustive, but rather aims to integrate the most relevant
theoretical concepts.
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FIGURE 1 | Schematic illustration of the integrative model of expectations in patients undergoing medical treatment. Behavior, treatment and outcome
related aspects of expectations refer to the specific treatment context. Generalized expectations are independent of the specific treatment context, but might
influence specific expectations and treatment outcome. Timeline expectations refer to temporal aspects of the disease, treatment and health behavior, e.g., the
course of disease in the context of the treatment.
Social Learning and Social Cognitive
Theories
Among the most prominent theoretical backgrounds for the
conceptualization of expectations are social learning and social
cognitive theories (Bandura, 1986; Maddux, 1999; Schwarzer,
1994), which distinguish two main concepts of expectations: (1)
Behavior outcome expectancies express the (subjective) likelihood
that a specific outcome will follow a given action (e.g., regular
exercise will lead to health benefits). These outcomes can be
of a physical, social or self-evaluative nature (Bandura, 1997);
(2) self-efficacy expresses an individual’s expectation of being
capable of executing a certain action (e.g., ability to exercise
regularly). Self-efficacy can be further distinguished into task
self-efficacy and coping self-efficacy (Kirsch, 1995). While the
former expresses the perceived ability to perform a particular
behavior (e.g., being able to perform a specific exercise, e.g.,
jogging), the latter refers to the ability to prevent, control
or cope with the demands that might be experienced when
performing the behavior (e.g., being able to motivate oneself
for regular exercise or being able to tolerate exercise-induced
exhaustion). Self-efficacy and behavior outcome expectations
play an important role in volitional agentic behavior (Bandura,
2001). However, they do not fully account for the relationship
between expectations and non-volitional responses to treatment
(Maddux, 1999), such as cardiovascular functions, immune and
endocrine functions or pain, as shown by research on the
placebo effect (Price et al., 2008; Enck et al., 2013). Non-
volitional responses are especially important for expectations
regarding medical treatments. Although patient behavior such as
medication adherence (Sokol et al., 2005) or a healthy lifestyle
(Willett, 2002) plays an important role in medical conditions,
in most medical treatments, the patient is largely a responder
to external stimuli (e.g., medication, surgical procedures, manual
therapy, radiation).
Response Expectancy Theory
Kirsch’s (1983, 1997) response expectancy theory adds further
important aspects of expectations, differentiating between
stimulus expectancies and response expectancies. Accordingly,
with regard to the outcome that is expected to occur,
Kirsch distinguishes between expected external/environmental
outcomes (stimulus expectancies) and expected non-volitional,
internal outcomes (response expectancies). He argues that
most theories of expectations are concerned with stimulus
expectancies, such as the expectation of money or recognition by
others as a result of a certain behavior (Kirsch, 1983). Response
expectancies, on the other hand, refer to the expected occurrence
of the individual’s non-volitional, internal responses to a certain
external stimulus (e.g., the expectation that an analgesic will
lead to pain reduction) or to one’s own behavior (e.g., the
expectation that a relaxation exercise will reduce subjective
stress). Thus, response expectancies cover both aspects of medical
treatment: the patient as a passive recipient of medical treatment
and the patient’s volitional health-directed behavior. Moreover,
expectations regarding non-volitional responses such as change
in symptoms or autonomic bodily functions are of outmost
importance for patients with medical conditions, as they are often
the focus of the disease experience.
Common Sense Model of Illness
Representation
According to the common sense model of illness representation
(Leventhal et al., 1980), patients have subjective models about
their illness, which comprise interrelated beliefs about the illness
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and its effect on their lives (Petrie and Weinman, 2012). These
beliefs are related to important health outcomes in a broad
range of medical conditions (Hagger and Orbell, 2003; Petrie
et al., 2007). A patient’s illness perceptions include beliefs
about what caused the illness (causes), how long it will last
(timeline), the consequences for the patient’s life, which symptoms
are attributed to the illness (identity), and how the condition
can be controlled or cured by the patient’s behavior (personal
control) or by the treatment (treatment control). Although the
common sense model does not include expectations as an
explicitly denoted construct, expectations are conceptualized
as a major underlying component of the different beliefs
(Cameron and Leventhal, 2003). For instance, expectations are
an inherent part of illness beliefs, including the prediction of
future events or experiences, thus referring to timeline, personal
control and treatment control as well as (future) consequences.
In this regard, the common sense model covers important
dimensions of patients’ expectations related to their illness and
treatment.
Additional Dimensions of Expectations
Several other aspects of expectations have been mentioned in the
literature (Bowling et al., 2012). Process or structural expectations
(e.g., sequence of steps in a treatment procedure; shape and color
of a medication; a physician’s treatment ritual) are an important
part of the context in which a treatment takes place, which in
turn is a major factor in the placebo effect (Di Blasi et al., 2001;
Colloca and Miller, 2011a). Expectations about the structural
or process-related aspects of a treatment are likely to influence
outcome expectations. For example, expectation effects for the
same analgesic are higher when it is applied via a syringe rather
than in pill form (de Craen et al., 2000) or when it is openly
administered by a physician compared to hidden administration
by an automatic device (Price et al., 2008). Similarly, cardiac
patients have higher outcome expectations for more invasive
procedures (Hirani et al., 2008).
A more self-evident aspect is the valence of patients’
expectations. This can be conceptualized either on one
dimension, namely expectations of high vs. low treatment
benefit (e.g., expectation that a treatment will relieve all pain
vs. some pain), or on two relatively independent dimensions,
namely expectations of treatment benefit and treatment-related
side effects (e.g., expecting that a treatment will lead to both
pain relief and distressing side effects like nausea). Negative
expectations about side effects or adverse events can themselves
induce the experience of nocebo-related side effects (Barsky
et al., 2002; Colloca and Finniss, 2012). Moreover, distinct
positive and negative dimensions also apply to behavior outcome
expectations (Schwarzer, 1994), e.g., conceptualized as cost
and benefit expectations in the Health Belief Model (Becker,
1974).
Expectations can further vary in their degree of specificity
or generalization, meaning that they can be held for very
specific contexts only (e.g., a specific treatment for a specific
medical condition), for several similar contexts (e.g., a specific
medical condition or a specific treatment), or ultimately any
situation. The most prominent generalized outcome expectation
is the concept of dispositional optimism (Carver et al., 2010;
Hanssen et al., 2013), which has been extensively linked to
favorable health outcomes. Notably, dispositional optimism has
also been associated with an enhanced placebo response (Geers
et al., 2010). In a similar vein, self-efficacy expectations can be
context-specific, domain-specific or can ultimately be applied to
a broad range of behaviors, as conceptualized in the concept
of generalized self-efficacy (Schwarzer, 1994; Schwarzer and
Jerusalem, 1995).
Other aspects include the strength of expectations and their
relation to reality. The former refers to how strongly a person is
convinced of his/her expectation, hence resembling a subjective
reality. The latter is a judgment about how realistic an expectation
actually is or was. This can only be assessed post hoc, or might
be estimated based on existing empirical findings or expert
judgments.
Integrative Model of Expectations in
Patients Undergoing Medical Treatment
To summarize, several aspects have to be considered for an
integrative model of expectations in patients undergoing medical
treatment (see Figure 1). Expectations can either be related
to a patient’s illness- and treatment-related behavior or to
the treatment the patient is receiving (Crow et al., 1999;
van Hartingsveld et al., 2010). However, contrary to previous
conceptualizations (Crow et al., 1999), which considered self-
efficacy as the only aspect of expectations regarding patient
behavior, one can argue that behavior-related expectations
should be divided into self-efficacy and behavior outcome
expectations. A patient with high self-efficacy for engaging
in regular physical exercise will not start exercising unless
he/she also expects exercising to lead to health benefits
(behavior outcome expectation). The combination of self-
efficacy and behavior outcome expectations has been termed
personalized outcome expectancy (Kirsch, 1995) or personal
control beliefs (Cameron and Leventhal, 2003). Treatment-
related expectations consist of expectations regarding treatment
outcome as well as the structural and process-related aspects
of the treatment (Haanstra et al., 2013), which are likely to
influence treatment outcome expectations. Both behavioral and
treatment outcome expectations can refer to distinguishable
expectations of benefits and side effects. Moreover, the expected
outcome of a behavior or treatment can be distinguished
into the two basic categories described above: (1) expectations
of non-volitional, internal changes such as symptoms or
autonomic functions, and (2) external expectancies, referring to
the expectations of external changes such as reactions of the
social environment. Moreover, patients hold expectations about
the temporal dimension of their behavior, treatment, disease
and the expected outcomes (timeline expectations). Finally,
it is necessary to consider generalized expectations, such as
generalized self-efficacy and generalized outcome expectations
(optimism), as these have been shown to influence outcome and
are likely to influence specific aspects of expectations in patients
undergoing medical treatment (Schwarzer, 1994; Carver et al.,
2010).
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OPERATIONALIZATION OF
EXPECTATIONS
The proposed model of expectations of patients undergoing
medical treatment not only aims to resolve ambiguity on a
theoretical level, but also applies to the assessment and therefore
the reporting of results on expectation effects. To facilitate the
aggregation of evidence on differential aspects of expectations,
the model seeks to foster a consistent operationalization and
assessment of expectation constructs. In many studies that
do not rely on precise terminology and explicit theoretical
concepts, these issues can only be detected by inspecting the
original items used in the expectation assessment (Kirsch, 1995).
The use of the conceptual distinctions of expectations and
their precise terminology reviewed in this manuscript should
facilitate the resolution of such issues in future research. In
the following, examples of instruments assessing expectations
in patients undergoing medical treatment are classified in the
context of the proposed integrative model of expectations.
Subsequently, several issues of the current practice of expectation
assessment are pointed out to encourage the advancement of
future operationalization.
Overview of Assessment Instruments
According to the Integrative Model of
Expectations
Given the aforementioned heterogeneity of assessment
instruments, it is beyond the scope of the present work to provide
an exhaustive review of assessment instruments for expectations
in the medical treatment context. More importantly, in the
following paragraph, we will review instruments of relevance to
the integrative model of patients’ expectations. Table 1 identifies
the expectation dimensions that are assessed by the outlined
instruments.
Multidimensional Instruments
The instrument that assesses the broadest range of expectation
aspects using distinguishable scales is the Revised Illness
Perceptions Questionnaire (IPQ-R; Moss-Morris et al., 2002)
and its short form (Brief Illness Perceptions Questionnaire;
B-IPQ; Broadbent et al., 2006). This very well established
instrument offers the possibility to distinguish between treatment
control expectations, personal control expectations, timeline
expectations and, if reformulated to refer to the future, expected
consequences (McCarthy et al., 2003; Laferton et al., 2013),
thus satisfying the required multidimensional assessment of
expectations.
Mixed-Dimensional Instruments
As shown in Table 1, most assessment instruments are not
specific to a certain concept of the integrative model of
expectations, and many of them aggregate items in relation to
several dimensions within one expectation score. For instance,
the Future Expectations Regarding Life with Heart Disease
scale (FERLHDS; Axelrad, 1982) has been used several times
in patients with heart disease and has shown acceptable
internal consistency as well as construct and predictive validity
(Brummett et al., 2004; Chunta, 2009; Barefoot et al., 2011).
The measure has recently been adapted for patients undergoing
cardiac surgery, again with acceptable reliability and validity
(C-SPEQ; Holmes et al., 2016). Both scales use items assessing
behavior- and treatment-related expectations with respect to
disease-specific and more general expected outcome that are
either positively or negatively framed and concern both internal
and external outcome expectations. Furthermore, singular items
refer to process and to some extent timeline expectations. All
18 items are summed up to form a single expectation score.
Additionally, the Positive Health Expectations Scale (PHES;
Leedham et al., 1995) has been used in several cardiac surgery
populations (Leedham et al., 1995; Sears et al., 2004; Auer
et al., 2016b); its internal consistency as well as construct and
predictive validity have been confirmed. The scale primarily
assesses treatment outcome expectations in relation to more
general outcome dimensions such as general physical functioning
and quality of life. Additional items ask about motivational
aspects and general outlook on life. Again, all items are integrated
into a single expectation score.
Unidimensional Instruments
Given the impact of social learning theories, self-efficacy has
been more frequently operationalized on an explicit theoretical
basis compared to most other aspects of patients’ expectations
(Bowling et al., 2012). Specific self-efficacy has been assessed
in relation to various medical conditions and health behaviors
(e.g., Holden, 1991), leading to a large number of specific
self-efficacy instruments, for instance for walking (Jenkins
and Gortner, 1998), physical exercise (e.g., Schwarzer et al.,
2008), nutrition behaviors (Schwarzer and Renner, 2016) or
rehabilitation behavior (Waldrop et al., 2001). An exhaustive
review of specific self-efficacy instruments is beyond the scope of
this manuscript. Only a small number of instruments incorporate
both aspects of behavior-related expectations: self-efficacy and
behavior outcome expectations. The parallel assessment of both
constructs is not indicated if the outcome is largely determined by
one’s behavior (Maddux, 1999). However, if this is not the case, it
might be valuable to measure personalized outcome expectations
or to assess both self-efficacy and behavior outcome expectations.
For example, Dougherty et al. (2007) developed a scale that
assesses both self-efficacy and behavior outcome expectations
in patients undergoing cardioverter defibrillator implantation.
Besides the IPQ scales, another instrument assessing the aspect of
perceived personal control is the Control Attitudes Scale (CAS;
Moser and Dracup, 1995) and its revised form (CAS-R; Moser
et al., 2009), which has been psychometrically evaluated in cardiac
patients.
Furthermore, several instruments assess generalized
expectation constructs. The Life Orientation Test and its
revised version (LOT-R; Scheier and Carver, 1985; Scheier
et al., 1994), which assess dispositional optimism, constitute
a standardized measure that has been extensively evaluated
and which further provides population-based norm values
(Glaesmer et al., 2012). Moreover, generalized self-efficacy can
be assessed with a standardized, psychometrically well-evaluated
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TABLE 1 | Overview of instruments with regard to the aspects of the integrative model of expectations in patients undergoing medical treatment.
Instrument Expectation construct Dimensionality Generic/specific
IPQ-R/B-IPQ
(Moss-Morris et al., 2002;
Broadbent et al., 2006)
• Personal control (s)
• Treatment outcome (s)
• Timeline (s)
• Consequences (s; if formulated toward the
future; see McCarthy et al., 2003;
Laferton et al., 2013)
Multi Generic
FERLHDS
(Axelrad, 1982) and
C-SPEQ
(Holmes et al., 2016)
• Personalized outcome expectancy (i)
• Treatment outcome (i)
• Process (i)
• Timeline (i)
Mixed Specific
PHES
(Leedham et al., 1995)
• Treatment outcome (i)
• Timeline (i)
• Optimism (i)
Mixed Generic
SE-ICD and OE-ICD
(Dougherty et al., 2007)
• Self-efficacy (s)
• Behavior outcome expectations (s)
Multi Specific
CAS-R (Moser et al., 2009) • Personalized outcome expectancy
(s; “perceived control”)
Single Specific
LOT-R (Scheier and Carver, 1985) • Generalized outcome expectancy
(s; optimism and pessimism)
Single Generic
GSE (Schwarzer and Jerusalem, 1995) • Generalized self-efficacy (s) Single Generic
MODEMS (Tashjian et al., 2007) • Treatment outcome (s) Single Specific
NKSSS (Noble et al., 2012) • Treatment outcome (s) Single Specific
PDI-E (Laferton et al., 2013) • Treatment outcome (s) Single Generic
ADL-E (Dohnke et al., 2006) • Treatment outcome (s) Single Generic
PCS-E (Powell et al., 2012) • Treatment outcome (s) Single Generic
CEQ (Devilly and Borkovec, 2000) • Treatment outcome (s) Single Generic
EXPECT-ICD
(Habibovic et al., 2014)
• Positive treatment outcome (s);
• Negative treatment outcome (s)
Multi Specific
GASE-EXPECT (von Blanckenburg et al., 2013) • Negative treatment outcome (s) Single Generic
ANP-E (Hüppe et al., 2013) • Negative treatment outcome (s) Single Specific
(s) = aspect represented by independent scale. (i) = aspect represented by singular item. Dimensionality: Multi = Several expectation dimensions are each assessed by
an independent scale; Mixed = Several expectation dimensions are assessed by single items that are subsumed in one scale; Single = Only one expectation dimension
is assessed.
instrument, the Generalized Self-Efficacy Scale (GSE; Schwarzer
and Jerusalem, 1995).
Regarding treatment outcome expectations, a frequent
strategy is to adapt instruments or criteria which are commonly
used to assess treatment outcome. Following this strategy,
some instruments incorporate disease-specific treatment
outcome expectations, such as the expectation module of the
Musculoskeletal Outcomes Data Evaluation and Management
System (MODEMS; Tashjian et al., 2007) or the expectation
module of the New Knee Society Scoring System (NKSSS; Noble
et al., 2012). Similarly, studies investigating placebo effects have
assessed expectations in terms of expected treatment outcome
(Bingel et al., 2011; Kirsch et al., 2014).
Other instruments assess treatment outcome expectations by
exclusively asking about generic outcome dimensions such as
disability, return to work or quality of life. The Pain Disability
Index (Tait et al., 1990) has been recently adapted (PDI-E;
Laferton et al., 2013) to assess expected disability in seven areas
of daily living. So far, it has been used in two independent studies
assessing expectations of peripheral arterial disease (Ferrari et al.,
2015) or heart surgery (Rief et al., 2017). It was shown to
be have good internal consistency (Laferton et al., 2015b) and
construct validity (Laferton et al., 2015a). In a similar fashion,
Dohnke et al. (2006) assessed expectations for activities of
daily living (ADL-E) in hip joint replacement rehabilitation
patients. Powell et al. (2012) assessed expectations by adapting
the SF-36 physical functioning quality of life component score
(PCS-E), although both of the aforementioned studies failed
to report the psychometric evaluation of the scales. Another
generic way to assess patients’ expectations is to ask about their
perceived likelihood of return to work (Fadyl and McPherson,
2008), which is highly relevant for many patients. Finally,
the Credibility Expectancy Questionnaire (CEQ; Devilly and
Borkovec, 2000) is an evaluated and frequently used instrument
to assess patients’ perceived treatment credibility and treatment
outcome expectations on a generic level. Originally, the CEQ was
developed for application within psychotherapeutic treatment,
but it can be easily adapted for the medical treatment context
(e.g., Haanstra et al., 2015a,b).
Few instruments exist for the specific assessment of negative
outcome or side-effect expectations. The EXPECT-ICD
(Habibovic et al., 2014) assesses positive and negative treatment
outcome expectations of patients undergoing cardioverter
defibrillator device implantation. The scale includes items
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assessing both disease-specific outcome dimensions and more
generalized outcome dimensions such as physical functioning
and quality of life. Moreover, some instruments specifically
assess side-effect expectations for pharmacological treatment.
The General Assessment of Side Effects Scale (Rief et al., 2011)
assesses the most common medication side effects and has
recently been adapted for the assessment of expectations about
side effects of breast cancer patients undergoing endocrine
therapy (GASE-EXPECT; von Blanckenburg et al., 2013).
It has shown good initial internal consistency and validity
(Heisig et al., 2015; Nestoriuc et al., 2016) and can be adapted
to incorporate medication-specific symptoms. In a similar
vein, Hüppe et al. (2013) assessed expectations for general
anesthesia-related side effects by adapting the Anaesthesiological
Questionnaire (ANP-E; Hüppe et al., 2003) for the measurement
of side effects. Moreover, several measurement instruments
have been developed based on the common sense model of
illness representation. These instruments incorporate treatment
concerns, which combine expectations about side effects with
more general aspects of worrying in the context of treatment. The
subscale “concerns” of the Beliefs about Medicines Questionnaire
(Horne et al., 1999) incorporates expectations about negative
effects of medications. Similar instruments have also been
developed to assess concerns about surgery (Francis et al., 2009)
or heart disease treatment (Hirani et al., 2008).
In sum, although some standardized measurements have
been developed to assess different aspects of expectations, very
few studies have examined the extent to which these different
measures conceptually overlap (e.g., Haanstra et al., 2015b;
Laferton et al., 2015a; Auer et al., 2016b; Heisig et al., 2016).
Despite this variety of assessment instruments, the current
practice of assessing patients’ expectations in the medical
treatment context can be further improved. In the following, we
provide recommendations for improving the future assessment
of expectations in patients undergoing medical treatment.
Recommendations for Improving the
Assessment of Expectations in Patients
Undergoing Medical Treatment
Standardized Assessment
Several reviews concluded that there is a lack of standardized
assessment of medical patients’ expectations (Fadyl and
McPherson, 2008; Haanstra et al., 2012; Auer et al., 2016a).
Besides lacking conceptual standardization as discussed
above, many instruments were developed and used for
only one investigation, often without providing a rationale
for development or data on psychometric evaluation (van
Hartingsveld et al., 2010; Bowling et al., 2012; Zywiel et al.,
2013). This is a major issue, as without knowledge about
reliability and validity, the evidence collected using such an
instrument is subject to major limitations. To gather more
credible evidence, measurement instruments need to be
developed based on a transparent rationale. Possible strategies
may include theory-guided development, qualitative research
on patients’ expectations, expert focus groups or the adaptation
of well-developed patient-reported outcome tools. Further, the
dimensionality of the measurement tool not only needs to be
developed in an exploratory manner, but also needs to be tested
in a confirmatory manner in independent samples. Moreover,
reliability, construct validity and predictive validity need to be
confirmed across several studies.
Multidimensional Assessment
A further issue is the lack of multidimensionality. Many studies
merely assess one aspect of expectations (e.g., behavior- vs.
treatment-related expectations; van Hartingsveld et al., 2010;
Zywiel et al., 2013). If one wishes to assess the expectation effects
in relation to a single application of an analgesic (e.g., in an
experimental investigation of placebo effects), the assessment
of treatment-related expectations might cover most of the
relevant expectations in that context. The same might apply
to studies investigating expectation effects related to patient
behavior in the absence of any treatment. However, this hinders
the collection of integrative evidence regarding the predictive
value of distinct aspects of expectations in medical conditions
(see also Auer et al., 2016a,b). This is also problematic for
clinical practice, as for the majority of patients with medical
conditions, several aspects of expectations appear to be important
(e.g., expectations about treatment efficacy, personal control
over as well as consequences of a particular disease; Haanstra
et al., 2013). Measuring only one aspect does not cover the
whole picture. Similarly, if several aspects of expectations were
assessed at the same time, but were not distinguished by separate
(sub-)scales of the instrument, this would impede knowledge
about the differential role of certain aspects of expectations.
Therefore, the parallel application of instruments measuring
different aspects of expectations or the use of an instrument
distinguishing certain aspects of expectations is essential. The
parallel assessment of the dimensions listed in the following
paragraphs should be especially considered when assessing
medical patients’ expectations.
As mentioned above, in most medical treatment contexts,
both the patients’ illness- and treatment-related behavior and
the treatment itself are important factors for treatment success
(Crow et al., 1999; van Hartingsveld et al., 2010). Therefore,
both treatment- and behavior-related expectations are likely
to influence health outcomes. Yet, very few instruments
incorporate separate scales for both aspects of expectations
(see Table 1) and only a small number of studies use
separate instruments to measure both treatment- and behavior-
related expectations. For example, in a review of measurements
for expectations of patients with musculoskeletal disorders
(van Hartingsveld et al., 2010), only one out of 24 studies
attempted to measure both features. Assessing these aspects
of expectations separately could facilitate a more differential
understanding of expectation effects and would help to inform
the design of interventions targeted at patients’ expectations
in medical conditions. Of the instruments described above,
only the IPQ-R and the B-IPQ offer the possibility to assess
several aspects of expectations on distinct scales. An alternative
option would be the parallel use of validated instruments
for both treatment-related expectations and behavior-related
expectations.
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Another neglected aspect is the assessment of patients’
expectations regarding adverse effects or side effects of treatment
and health behavior. As described above, few instruments assess
side-effect expectations. While some measurement instruments
incorporate both items about positive and negative outcome
expectations (see Table 1), they are often subsumed in one
scale (by reverse-coding items with negative expectations).
However, expectations about positive and negative effects do
not necessarily belong in one dimension. As an example, a
study assessing expectations of patients who had undergone
implantable cardioverter defibrillator implantation (Habibovic
et al., 2014) revealed two distinguishable factors of positive
and negative expectations, of which only negative expectations
predicted higher levels of anxiety, depression and concerns
at 3-month follow-up. Distinguishing between expectations of
benefits and adverse effects might be especially valuable if they
affect different dimensions of outcome and different timeframes.
For instance, a patient undergoing coronary artery bypass graft
surgery might expect a benefit in reducing shortness of breath
in the long term, but might also expect pain in the short-
term post-surgery period. In such a scenario, summing up the
two aspects of expectations would be counterintuitive. While
the majority of existing measurement instruments assess benefit
expectation, only a small number have been used to separately
assess side-effect expectations. Moreover, we are not aware of
any instrument assessing expected adverse effects of health
behaviors. Assessing these side effects might explain additional
variance in patients engaging or not engaging in health-related
behavior.
Further aspects that are underrepresented in studies assessing
expectations are stimulus/external outcome expectations,
process/structural expectations and timeline expectations. As
mentioned above, outcome expectations can be related to
internal response expectations or to expectations regarding
external effects of illness and treatment, such as financial
consequences or consequences affecting significant others.
The majority of measurement instruments, however, focus on
response expectancies. External factors, such as the consequences
of treatment on a spouse, can be of significant importance in
patients undergoing medical treatment. Therefore, assessing
such external outcome expectations might further complete the
picture of patients’ expectations.
Expectations about the process and the structure of treatments
are more difficult to assess in complex treatments, which might
be a reason why few instruments attempt to capture these aspects.
Relevantly, evidence from qualitative research shows that patients
do hold quite specific process- and structure-related expectations
(Haanstra et al., 2013). As these aspects are related to treatment
outcome (see above), it would be worthwhile to assess them more
systematically in patients in medical care. Finally, expectations
about the temporal course of a disease have been shown to be
predictive of several health outcomes across medical conditions
(Broadbent et al., 2015). So far, this aspect of expectations has
most often been operationalized explicitly in studies using the
IPQ-R and B-IPQ. Given their predictive value, future studies
should consider assessing expectations regarding temporal course
more often.
Specific vs. Generalized Assessment of Expectations
As expectations are to a substantial extent situation-specific,
the majority of instruments assess expectations for a specific
treatment of a particular medical condition. As a result,
even within one single category of medical conditions (e.g.,
musculoskeletal; van Hartingsveld et al., 2010; Zywiel et al., 2013),
a high heterogeneity of expectation assessment can be found. This
makes it difficult to compare the differential impact of certain
expectations across different treatments and illnesses.
Likewise, with regard to the assessment of outcome
expectations too, instruments differ in their specificity, assessing
expectations about rather disease-specific symptoms or functions
(e.g., degree of joint rotation, sexual functioning), generic
symptoms (e.g., pain, sleep), broadly applicable concepts
like disability, quality of life or return to work, or trait-like
generalized outcome expectations (e.g., optimism, hope). Many
instruments assess expectations on a disease- or treatment-
specific level, meaning that they are not applicable to other
conditions. Thus, expectation effects cannot be compared across
conditions. The assessment of generalized outcome expectations
like optimism is possible for any condition. However, this
does not provide any insight into the patient’s expectations
while receiving medical treatment, as such instruments capture
expectations on a very abstract level, with no specific reference
to the treatment context. A solution to balance these two goals
might be to measure expectations regarding expected disability,
quality of life, or return to work (see Table 1). In contrast to
disease-specific outcome instruments, the assessment of these
kinds of expectations would be applicable to any disease or
treatment. At the same time, such an assessment could still
ask about concrete entities that are relevant for the patient’s
specific illness and treatment experience, as opposed to assessing
outcome expectations on a very abstract basis, as is the case with
optimism and similar concepts.
Additional Aspects to Consider
In addition to the aforementioned points, the timing of the
assessment should be taken into consideration when assessing
patients’ expectations: Expectations have been assessed before,
shortly after or at recovery/follow-up of a treatment or
diagnostic test (Zywiel et al., 2013). Most studies have assessed
expectations prior to the treatment or the diagnostic procedure
(van Hartingsveld et al., 2010), which seems logical since
these are salient events that are likely to trigger expectations.
Presumably, expectations might be influenced by the course
of treatment or diagnostic procedure. However, the effects of
different assessment timing remain unclear, as they have rarely
been investigated systematically (e.g., van den Akker-Scheek
et al., 2007). Therefore, to investigate the temporal course of
patients’ expectations and the influencing factors, they should
be assessed at multiple time points in the course of a treatment
or a diagnostic procedure (Kamper et al., 2015). Moreover,
assessing expectations on multiple occasions (before, during, and
after a procedure) might foster knowledge about the stability of
expectations. Additionally, researchers should always consider
the burden of assessment with regard to the patient’s condition.
However, as most expectation scales are brief and intuitive, this
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should not be a problem in most cases. Finally, although
the main focus of this review was on patients’ expectations,
the expectations of healthcare providers/physicians may also
play a critical role for treatment outcomes. Studies examining
the relevance of physicians’ expectations are scarce, although
they have been shown to be related to treatment outcomes
at least in some studies (e.g., Gracely et al., 1985; Galer
et al., 1997; Witt et al., 2012). Further, there is evidence
that if physicians communicate their high expectations to
their patients, the patients’ expectations are increased (Crow
et al., 1999; Verheul et al., 2010). Certainly, it could be
valuable to assess physicians’ expectations and their impact on
treatment outcomes in order to further explore the role of
expectations in the medical treatment context. In particular,
future studies should endeavor to elucidate the relationship
between physicians’ expectations and patients’ expectations. The
latter may mediate the effects of the former on treatment
outcomes.
CONCLUSION
Patients’ expectations in the context of medical treatment
constitute a promising area of research, as growing evidence
suggests that they have an influence on health outcomes across
a variety of medical conditions. However, the aggregation of
evidence is complicated by an inconsistent and disintegrated
application of expectation constructs and the heterogeneity
of assessment strategies. Within this review, we outlined an
integrative model of expectations that aims to facilitate the
consistent use of expectation constructs and more theory-driven
standardized assessment strategies. In particular, the application
of standardized, psychometrically evaluated measures, assessing
multidimensional aspects of patients’ expectations that are
applicable across various medical treatments has the potential
to generate a more comprehensive understanding of expectation
effects in medical treatments. Future research should overcome
the current obstacles in assessing expectations as outlined above.
Moreover, more research is needed on the interrelation of
different expectation aspects as well as on factors influencing
patients’ expectations of illness and treatment in clinical
populations. Most studies investigating this question in medical
patients have done so cross-sectionally (e.g., Scott et al., 2012;
Laferton et al., 2015a). Prospective studies are warranted to gain
a better understanding of the direction of influencing variables
(e.g., demographic, medical, and psychosocial).
This might ultimately facilitate interventions aiming to
influence patients’ expectations in order to improve health
outcomes. Patients’ expectations can be effectively modulated by
verbally suggesting that treatment is beneficial (Bingel et al., 2011;
Kam-Hansen et al., 2014), using an empathetic interaction style
(Kaptchuk et al., 2008), or discussing patients’ treatment beliefs
and concepts (Laferton et al., 2015b). Recently, several clinical
intervention studies have shown that patients’ expectations can
be optimized via brief psychological interventions and that
these interventions ultimately lead to improved health outcomes
(Broadbent et al., 2009; von Blanckenburg et al., 2013, 2015; Rief
et al., 2017). The application of theory guided frameworks, such
as the ViolEx-model on expectation development, expectation
maintenance, and expectation change proposed by Rief and
Petrie (2016), might further help to refine such interventions.
In this regard, an integrated understanding and assessment of
patients’ expectations is the first step toward improved health care
across medical conditions.
AUTHOR CONTRIBUTIONS
JL, TK, CA, SS, and MS-M: Substantial contributions to the
conception and design of the manuscript; drafting the work
or revising it critically for important intellectual content; final
approval of the version to be published; agreement to be
accountable for all aspects of the work in ensuring that questions
related to the accuracy or integrity of any part of the work are
appropriately investigated and resolved.
FUNDING
This review was not supported by funding of any sort.
ACKNOWLEDGMENT
The authors thank Angelika Weigel and Thomas Munder for
their helpful comments on this manuscript.
REFERENCES
Armitage, C. J., Norman, P., Alganem, S., and Conner, M. (2015). Expectations
are more predictive of behavior than behavioral intentions: evidence from two
prospective studies. Ann. Behav. Med. 49, 239–246. doi: 10.1007/s12160-014-
9653-4
Auer, C. J., Glombiewski, J. A., Doering, B. K., Winkler, A., Laferton, J. A. C.,
Broadbent, E., et al. (2016a). Patients’ expectations predict surgery outcomes:
a meta-analysis. Int. J. Behav. Med. 23, 49–62. doi: 10.1007/s12529-015-9500-4
Auer, C. J., Kube, T., Laferton, J. A. C., Salzmann, S., Shedden-Mora, M. C.,
Rief, W., et al. (2016b). Welche erwartungen sagen postoperative depressivität
und ängstlichkeit bei herzchirurgischen patienten am stärksten vorher? [Which
expectations have the strongest predictive value for postsurgical depression and
anxiety in patients undergoing CABG surgery]. Z. Klin. Psychol. Psychother. 45,
93–108. doi: 10.1026/1616-3443/a000358
Axelrad, K. J. (1982). Locus of control and causal attributions as they relate to
expectations for coping with a heart attack. Diss. Abstr. Int. 42:4924.
Bandura, A. (1986). Social Foundations of Thought and Action: A Social Cognitive
Theory. Englewood Cliffs, NJ: Prentice-Hall, Inc.
Bandura, A. (1997). Self-Efficacy: The Exercise of Control. New York, NY: W. H.
Freeman and Company.
Bandura, A. (2001). Social cognitive theory: an agentic perspective. Annu. Rev.
Psychol. 52, 1–26. doi: 10.1146/annurev.psych.52.1.1
Barefoot, J. C., Brummett, B. H., Williams, R. B., Siegler, I. C., Helms, M. J.,
Boyle, S. H., et al. (2011). Recovery expectations and long-term prognosis of
patients with coronary heart disease. Arch. Intern. Med. 171, 929–935. doi:
10.1001/archinternmed.2011.41
Barsky, A. J., Saintfort, R., Rogers, M. P., and Borus, J. F. (2002). Nonspecific
medication side effects and the nocebo phenomenon. JAMA 287,
622–627.
Frontiers in Psychology | www.frontiersin.org 9 February 2017 | Volume 8 | Article 233
fpsyg-08-00233 February 18, 2017 Time: 15:17 # 10
Laferton et al. Patients’ Expectations Regarding Medical Treatment
Becker, M. H. ed (1974). The Health Belief Model and Personal Health Behavior.
Thorofare, NJ: Slack.
Bingel, U., Wanigasekera, V., Wiech, K., Ni Mhuircheartaigh, R., Lee, M. C.,
Ploner, M., et al. (2011). The effect of treatment expectation on drug efficacy:
imaging the analgesic benefit of the opioid remifentanil. Sci. Transl. Med.
3:70ra14. doi: 10.1126/scitranslmed.3001244
Booth-Kewley, S., Schmied, E. A., Highfill-McRoy, R. M., Sander, T. C., Blivin, S. J.,
and Garland, C. F. (2014). A prospective study of factors affecting recovery from
musculoskeletal injuries. J. Occup. Rehabil. 24, 287–296. doi: 10.1007/s10926-
013-9456-7
Bowling, A., Rowe, G., Lambert, N., Waddington, M., Mahtani, K. R., Kenten, C.,
et al. (2012). The measurement of patients’ expectations for health care: a review
and psychometric testing of a measure of patients’ expectations. Health Technol.
Assess. 16, i–xii. doi: 10.3310/hta16300 , 1-509,
Broadbent, E., Ellis, C. J., Thomas, J., Gamble, G., and Petrie, K. J. (2009). Further
development of an illness perception intervention for myocardial infarction
patients: a randomized controlled trial. J. Psychosom. Res. 67, 17–23. doi: 10.
1016/j.jpsychores.2008.12.001
Broadbent, E., Petrie, K. J., Main, J., and Weinman, J. (2006). The brief illness
perception questionnaire. J. Psychosom. Res. 60, 631–637. doi: 10.1016/j.
jpsychores.2005.10.020
Broadbent, E., Wilkes, C., Koschwanez, H., Weinman, J., Norton, S., and
Petrie, K. J. (2015). A systematic review and meta-analysis of the brief
illness perception questionnaire. Psychol. Health 30, 1361–1385. doi: 10.1080/
08870446.2015.1070851
Brummett, B. H., Babyak, M. A., Mark, D. B., Clapp-Channing, N. E., Siegler,
I. C., and Barefoot, J. C. (2004). Prospective study of perceived stress in cardiac
patients. Ann. Behav. Med. 27, 22–30.
Cameron, L. D., and Leventhal, H. (eds) (2003). The Self-Regulation of Health and
Illness Behavior. New York, NY: Routledge.
Carver, C. S., Scheier, M. F., and Segerstrom, S. C. (2010). Optimism. Clin. Psychol.
Rev. 30, 879–889. doi: 10.1016/j.cpr.2010.01.006
Chunta, K. S. (2009). Expectations, anxiety, depression, and physical health status
as predictors of recovery in open-heart surgery patients. J. Cardiovasc. Nurs. 24,
454–464. doi: 10.1097/JCN.0b013e3181ac8a3c
Colagiuri, B., and Zachariae, R. (2010). Patient expectancy and post-chemotherapy
nausea: a meta-analysis. Ann. Behav. Med. 40, 3–14. doi: 10.1007/s12160-010-
9186-4
Colloca, L., and Finniss, D. (2012). Nocebo effects, patient-clinician
communication, and therapeutic outcomes. JAMA 307, 567–568.
doi: 10.1001/jama.2012.115
Colloca, L., and Miller, F. G. (2011a). How placebo responses are formed: a
learning perspective. Philos. Trans. R. Soc. Lond. B Biol. Sci. 366, 1859–1869.
doi: 10.1098/rstb.2010.0398
Colloca, L., and Miller, F. G. (2011b). Role of expectations in health. Curr. Opin.
Psychiatry 24, 149–155. doi: 10.1097/YCO.0b013e328343803b
Constantino, M. J., Arnkoff, D. B., Glass, C. R., Ametrano, R. M., and Smith, J. Z.
(2011). Expectations. J. Clin. Psychol. 67, 184–192. doi: 10.1002/jclp.20754
Crane, M. M., Ward, D. S., Lutes, L. D., Bowling, J. M., and Tate, D. F. (2016).
Theoretical and behavioral mediators of a weight loss intervention for men.
Ann. Behav. Med. 50, 460–470. doi: 10.1007/s12160-016-9774-z
Crow, R., Gage, H., and Hampson, S. (1999). The role of expectancies in the placebo
effect and their use in the delivery of health care a systematic review. Health
Technol. Assess. 3, 1–96.
David, D., Montgomery, G. H., Stan, R., DiLorenzo, T., and Erblich, J. (2004).
Discrimination between hopes and expectancies for nonvolitional outcomes:
psychological phenomenon or artifact? Pers. Individ. Dif. 36, 1945–1952. doi:
10.1016/j.paid.2003.08.013
de Craen, A. J. M., Tijssen, J. G. P., de Gans, J., and Kleijnen, J. (2000). Placebo
effect in the acute treatment of migraine: subcutaneous placebos are better than
oral placebos. J. Neurol. 247, 183–188. doi: 10.1007/s004150050560
Devilly, G. J., and Borkovec, T. D. (2000). Psychometric properties of the
credibility/expectancy questionnaire. J. Behav. Ther. Exp. Psychiatry 31, 73–86.
Di Blasi, Z., Harkness, E., Ernst, E., Georgiou, A., and Kleijnen, J. (2001). Influence
of context effects on health outcomes: a systematic review. Lancet 357, 757–762.
Dohnke, B., Müller-Fahrnow, W., and Knäuper, B. (2006). Der einfluss
von ergebnis- und selbstwirksamkeitserwartungen auf die ergebnisse einer
rehabilitation nach hüftgelenkersatz [The influence of outcome- and self-
efficacy expectations on rehabilitation results after hip joint replacement].
Z. Gesundheitspsychol. 14, 11–20. doi: 10.1026/0943-8149.14.1.11
Dougherty, C. M., Johnston, S. K., and Thompson, E. A. (2007). Reliability
and validity of the self-efficacy expectations and outcome expectations after
implantable cardioverter defibrillator implantation scales. Appl. Nurs. Res. 20,
116–124. doi: 10.1016/j.apnr.2007.04.004
Enck, P., Bingel, U., Schedlowski, M., and Rief, W. (2013). The placebo response
in medicine: minimize, maximize or personalize? Nat. Rev. Drug Discov. 12,
191–204. doi: 10.1038/nrd3923
Fadyl, J., and McPherson, K. (2008). Return to work after injury: a review of
evidence regarding expectations and injury perceptions, and their influence on
outcome. J. Occup. Rehabil. 18, 362–374. doi: 10.1007/s10926-008-9153-0
Ferrari, R., Vidotto, G., Ferraro, T., Tosato, F., and Milite, D. (2015). Recovery
expectations and quality of life after revascularization treatments. Br. J. Med.
Med. Res. 5, 1431–1440. doi: 10.9734/BJMMR/2015/14264
Francis, J. J., Wileman, S. M., Bekker, H., Barton, G. R., and Ramsay, C. R. (2009).
Beliefs about surgery: development and validation of an instrument to assess
cognitive representations about surgery, in the context of a chronic illness.
Psychol. Health 24, 1125–1137. doi: 10.1080/08870440802071157
Galer, B. S., Schwartz, L., and Turner, J. A. (1997). Do patient and physician
expectations predict response to pain-relieving pro-cedures? Clin. J. Pain 13,
348–351.
Geers, A. L., Wellman, J. A., Fowler, S. L., Helfer, S. G., and France, C. R. (2010).
Dispositional optimism predicts placebo analgesia. J. Pain 11, 1165–1171. doi:
10.1016/j.jpain.2010.02.014
Glaesmer, H., Rief, W., Martin, A., Zenger, M., Hinz, A., and Br, E. (2012).
Psychometric properties and population-based norms of the Life Orientation
Test Revised (LOT-R). Br. J. Health Psychol. 17, 432–445. doi: 10.1111/j.2044-
8287.2011.02046.x
Gracely, R., Dubner, R., Deeter, W., and Wolskee, P. (1985). Clinicians’
expectations influence placebo analgesia. Lancet 1:43. doi: 10.1016/S0140-
6736(85)90984-5
Haanstra, T. M., Hanson, L., Evans, R., van Nes, F. A., De Vet, H. C. W.,
Cuijpers, P., et al. (2013). How do low back pain patients conceptualize their
expectations regarding treatment? Content analysis of interviews. Eur. Spine J.
22, 1986–1995. doi: 10.1007/s00586-013-2803-8
Haanstra, T. M., Kamper, S. J., Williams, C. W., Spriensma, A. S., Lin, C.-
W. C., Maher, C. G., et al. (2015a). Does adherence to treatment mediate
the relationship between patients’ treatment outcome expectancies and the
outcomes pain intensity and recovery from acute low back pain? Pain 156,
1530–1539. doi: 10.1097/j.pain.0000000000000198
Haanstra, T. M., Tilbury, C., Kamper, S. J., Tordoir, R. L., Vliet Vlieland, T. P. M.,
Nelissen, R. G. H. H., et al. (2015b). Can optimism, pessimism, hope, treatment
credibility and treatment expectancy be distinguished in patients undergoing
total hip and total knee arthroplasty? PLoS ONE 10:e0133730. doi: 10.1371/
journal.pone.0133730
Haanstra, T. M., van den Berg, T., Ostelo, R. W., Poolman, R. W., Jansma, E. P.,
Jansma, I. P., et al. (2012). Systematic review: do patient expectations influence
treatment outcomes in total knee and total hip arthroplasty? Health Qual. Life
Outcomes 10:152. doi: 10.1186/1477-7525-10-152
Habibovic, M., Pedersen, S. S., van den Broek, K. C., and Denollet, J. (2014).
Monitoring treatment expectations in patients with an implantable
cardioverter-defibrillator using the EXPECT-ICD scale. Europace 16,
1022–1027. doi: 10.1093/europace/euu006
Hagger, M., and Orbell, S. (2003). A meta-analytic review of the common-sense
model of illness representations. Psychol. Health 18, 141–184. doi: 10.1080/
088704403100081321
Hanssen, M. M., Peters, M. L., Vlaeyen, J. W. S., Meevissen, Y. M. C., and Vancleef,
L. M. G. (2013). Optimism lowers pain: evidence of the causal status and
underlying mechanisms. Pain 154, 53–58. doi: 10.1016/j.pain.2012.08.006
Heisig, S. R., Shedden-Mora, M. C., Hidalgo, P., and Nestoriuc, Y. (2015).
Framing and personalizing informed consent to prevent negative expectations:
an experimental pilot study. Health Psychol. 34, 1033–1037. doi: 10.1037/
hea0000217
Heisig, S. R., Shedden-Mora, M. C., von Blanckenburg, P., Rief, W., Witzel, I.,
Albert, U.-S., et al. (2016). What do women with breast cancer expect from
Frontiers in Psychology | www.frontiersin.org 10 February 2017 | Volume 8 | Article 233
fpsyg-08-00233 February 18, 2017 Time: 15:17 # 11
Laferton et al. Patients’ Expectations Regarding Medical Treatment
their treatment? Correlates of negative treatment expectations about endocrine
therapy. Psychooncology 25, 1485–1492. doi: 10.1002/pon.4089
Hirani, S. P., Patterson, D. L. H., and Newman, S. P. (2008). What do coronary
artery disease patients think about their treatments? An assessment of patients’
treatment representations. J. Health Psychol. 13, 311–322. doi: 10.1177/
1359105307088133
Holden, G. (1991). Social work in health care the relationship of self- efficacy
appraisals to subsequent health related outcomes. Soc. Work Health Care 16,
53–93. doi: 10.1300/J010v16n01_05
Holmes, S. D., Fornaresio, L. M., Miller, C. E., Shuman, D. J., and Ad, N. (2016).
Development of the Cardiac Surgery Patient Expectations Questionnaire (C-
SPEQ). Qual. Life Res. 25, 2077–2086. doi: 10.1007/s11136-016-1243-4
Horne, R., Weinman, J., and Hankins, M. (1999). The beliefs about medicines
questionnaire: the development and evaluation of a new method for assessing
the cognitive representation of medication. Psychol. Health 14, 1–24. doi: 10.
1080/08870449908407311
Hüppe, M., Beckhoff, M., Klotz, K.-F., Heinzinger, M., Prüßmann, M.,
Gerlach, K., et al. (2003). Reliabilität und validität des anästhesiologischen
nachbefragungsbogens bei elektiv operierten patienten [Reliability and validity
of the anaesthesilogical questionnaire for electively operated patients].
Anaesthesist 52, 311–320. doi: 10.1007/s00101-003-0471-5
Hüppe, M., Kemter, A., Schmidtke, C., and Klotz, K.-F. (2013). Postoperative
beschwerden: geschlechtsunterschiede in erwartung, auftreten und bewertung
[Postoperative complaints: gender differences in expectations, prevalence, and
appraisal]. Anaesthesist 62, 528–536. doi: 10.1007/s00101-013-2182-x
Jenkins, L. S., and Gortner, S. R. (1998). Correlates of self-efficacy expectation and
prediction of walking behavior in cardiac surgery elders. Ann. Behav. Med. 20,
99–103. doi: 10.1007/BF02884455
Johannessen, K. B., Oettingen, G., and Mayer, D. (2012). Mental contrasting of a
dieting wish improves self-reported health behaviour. Psychol. Health 27(Suppl.
2), 43–58. doi: 10.1080/08870446.2011.626038
Jones, F., and Riazi, A. (2011). Self-efficacy and self-management after stroke: a
systematic review. Disabil. Rehabil. 33, 797–810. doi: 10.3109/09638288.2010.
511415
Juergens, M. C., Seekatz, B., Moosdorf, R. G., Petrie, K. J., and Rief, W. (2010).
Illness beliefs before cardiac surgery predict disability, quality of life, and
depression 3 months later. J. Psychosom. Res. 68, 553–560. doi: 10.1016/j.
jpsychores.2009.10.004
Kam-Hansen, S., Jakubowski, M., Kelley, J. M., Kirsch, I., Hoaglin, D. C., Kaptchuk,
T. J., et al. (2014). Altered placebo and drug labeling changes the outcome of
episodic migraine attacks. Sci. Transl. Med. 6:218ra5. doi: 10.1126/scitranslmed.
3006175
Kamper, S. J., Kongsted, A., Haanstra, T. M., and Hestbaek, L. (2015). Do recovery
expectations change over time? Eur. Spine J. 24, 218–226. doi: 10.1007/s00586-
014-3380-1
Kappes, H. B., and Oettingen, G. (2011). Positive fantasies about idealized futures
sap energy. J. Exp. Soc. Psychol. 47, 719–729. doi: 10.1016/j.jesp.2011.02.003
Kaptchuk, T. J., Kelley, J. M., Conboy, L. A., Davis, R. B., Kerr, C. E., Jacobson,
E. E., et al. (2008). Components of placebo effect: randomised controlled trial in
patients with irritable bowel syndrome. BMJ 336, 999–1003. doi: 10.1136/bmj.
39524.439618.25
Kirsch, I. (1983). Response expectancy as a determinant of experience and
behavior. Am. Psychol. 40, 1189–1202.
Kirsch, I. (1995). “Self-efficacy and outcome expectancies: a concluding
commentary,” in Self-Efficacy, Adaption, and Adjustment: Theory, Research and
Application, ed. J. E. Maddux (New York, NY: Plenum Press), 331–345.
Kirsch, I. (1997). Response expectancy theory and application: a decennial review.
Appl. Prev. Psychol. 6, 69–79. doi: 10.1016/S0962-1849(05)80012-5
Kirsch, I. (2004). Conditioning, expectancy, and the placebo effect: comment on
Stewart-Williams and Podd (2004). Psychol. Bull. 130, 341–343; discussion
344–345. doi: 10.1037/0033-2909.130.2.341
Kirsch, I., Kong, J., Sadler, P., Spaeth, R., Cook, A., Kaptchuk, T. J., et al. (2014).
Expectancy and conditioning in placebo analgesia: Separate or connected
processes? Psychol. Conscious. 1, 51–59. doi: 10.1037/cns0000007
Kirsch, I., Lynn, S. J., Vigorito, M., and Miller, R. R. (2004). The role of cognition in
classical and operant conditioning. J. Clin. Psychol. 60, 369–392. doi: 10.1002/
jclp.10251
Kravitz, R. L. (1996). Patients’ expectations for medical care: an expanded
formulation based on review of the literature. Med. Care Res. Rev. 53, 3–27.
doi: 10.1177/107755879605300101
Kube, T., D’Astolfo, L., Glombiewski, J. A., Doering, B. K., and Rief, W. (2016).
Focusing on situation-specific expectations in major depression as basis for
behavioral experiments - development of the Depressive Expectations Scale
(DES). Psychol. Psychother. doi: 10.1111/papt.12114 [Epub ahead of print].
Kube, T., Rief, W., and Glombiewski, J. A. (2017). On the maintenance of
expectations in major depression – investigating a neglected phenomenon.
Front. Psychol. 8:9. doi: 10.3389/fpsyg.2017.00009
Laferton, J. A. C., Auer, C. J., Shedden-Mora, M. C., Moosdorf, R., and Rief, W.
(2015a). Factors associated with disability expectations in patients undergoing
heart surgery. Int. J. Behav. Med. 22, 85–91. doi: 10.1007/s12529-014-9434-2
Laferton, J. A. C., Auer, C. J., Shedden-Mora, M. C., Moosdorf, R., and Rief, W.
(2015b). Optimizing preoperative expectations in cardiac surgery patients
is moderated by level of disability: the successful development of a brief
psychological intervention. Psychol. Health Med. 21, 272–285. doi: 10.1080/
13548506.2015.1051063
Laferton, J. A. C., Shedden Mora, M., Auer, C. J., Moosdorf, R., and Rief, W. (2013).
Enhancing the efficacy of heart surgery by optimizing patients’ preoperative
expectations: study protocol of a randomized controlled trial. Am. Heart J. 165,
1–7. doi: 10.1016/j.ahj.2012.10.007
Leedham, B., Meyerowitz, B. E., Muirhead, J., and Frist, W. H. (1995). Positive
expectations predict health after heart transplantation. Health Psychol. 14,
74–79. doi: 10.1037/0278-6133.14.1.74
Leung, K. K., Silvius, J. L., Pimlott, N., Dalziel, W., and Drummond, N. (2009).
Why health expectations and hopes are different: the development of a
conceptual model. Health Expect. 12, 347–360. doi: 10.1111/j.1369-7625.2009.
00570.x
Leventhal, H., Meyer, D., and Nerenz, D. R. (1980). “The common sense
representation of illness danger,” in Contributions to Medical Psychology, ed. S.
Rachman (New York, NY: Pergamon Press), 17–30.
Maddux, J. E. (1999). “Expectancies and the social-cognitive-perspective: basic
principles, processes, and variables,” in How Expectancies Shape Experience, ed.
I. Kirsch (Washington, DC: American Psychological Association), 17–39.
Maddux, J. E. (2007). “Expectations and health,” in Cambridge Handbook of
Psychology, Health and Medicine, eds S. Ayers, A. Baum, C. McManus, S.
Newmann, K. Wallston, J. Weinmann, et al. (Cambridge: Cambridge University
Press), 87–92.
Mahomed, N. N., Liang, M. H., Cook, E. F., Daltroy, L. H., Fortin, P. R.,
Fossel, A. H., et al. (2002). The importance of patient expectations in
predicting functional outcomes after total joint arthroplasty. J. Rheumatol. 29,
1273–1279.
McCarthy, S., Lyons, A., Weinman, J., Talbot, R., and Purnell, D. (2003). Do
expectations influence recovery from oral surgery? An illness representation
approach. Psychol. Health 18, 109–126. doi: 10.1080/0887044031000080674
Mondloch, M. V., Cole, D. C., and Frank, J. W. (2001). Does how you do
depend on how you think you’ll do? A systematic review of the evidence for
a relation between patients’ recovery expectations and health outcomes. CMAJ
165, 174–179.
Moser, D. K., and Dracup, K. (1995). Psychosocial recovery from a cardiac event:
the influence of perceived control. Heart Lung 24, 273–280. doi: 10.1016/S0147-
9563(05)80070-6
Moser, D. K., Riegel, B., Mckinley, S., Doering, L. V., Meischke, H., Heo, S., et al.
(2009). The control attitudes scale-revised. Nurs. Res. 58, 42–51. doi: 10.1097/
NNR.0b013e3181900ca0
Moss-Morris, R., Weinman, J., Petrie, K. J., Horne, R., Cameron, L., and Buick, D.
(2002). The revised illness perception questionnaire (IPQ-R). Psychol. Health
17, 1–16. doi: 10.1080/08870440290001494
Murgatroyd, D. F., Harris, I. A., Tran, Y., Cameron, I. D., Gabbe, B., Cameron, P.,
et al. (2016). Predictors of return to work following motor vehicle related
orthopaedic trauma. BMC Musculoskelet. Disord. 17:171. doi: 10.1186/s12891-
016-1019-6
Nestoriuc, Y., von Blanckenburg, P., Schuricht, F., Barsky, A. J., Hadji, P., Albert,
U.-S., et al. (2016). Is it best to expect the worst? Influence of patients’ side-effect
expectations on endocrine treatment outcome in a 2-year prospective clinical
cohort study. Ann. Oncol. 27, 1909–1915. doi: 10.1093/annonc/mdw266
Frontiers in Psychology | www.frontiersin.org 11 February 2017 | Volume 8 | Article 233
fpsyg-08-00233 February 18, 2017 Time: 15:17 # 12
Laferton et al. Patients’ Expectations Regarding Medical Treatment
Noble, P. C., Scuderi, G. R., Brekke, A. C., Sikorskii, A., Benjamin, J. B., Lonner,
J. H., et al. (2012). Development of a new knee society scoring system. Clin.
Orthop. Relat. Res. 470, 20–32. doi: 10.1007/s11999-011-2152-z
Oettingen, G. (2012). Future thought and behaviour change. Eur. Rev. Soc. Psychol.
23, 1–63. doi: 10.1080/10463283.2011.643698
Oettingen, G., and Mayer, D. (2002). The motivating function of thinking about
the future: expectations versus fantasies. J. Pers. Soc. Psychol. 83, 1198–1212.
doi: 10.1037//0022-3514.83.5.1198
Oettingen, G., and Wadden, T. A. (1991). Expectation, fantasy, and weight loss: is
the impact of positive thinking always positive? Cognit. Ther. Res. 15, 167–175.
doi: 10.1007/BF01173206
Petrie, K. J., Jago, L. A., and Devcich, D. A. (2007). The role of illness perceptions
in patients with medical conditions. Curr. Opin. Psychiatry 20, 163–167.
Petrie, K. J., and Weinman, J. (2012). Patients’ perceptions of their illness the
dynamo of volition in health care. Curr. Dir. Psychol. Sci. 21, 60–65. doi: 10.
1177/0963721411429456
Petrie, K. J., Weinman, J., Sharpe, N., and Buckley, J. (1996). Role of patients’ view
of their illness in predicting return to work and functioning after myocardial
infarction: longitudinal study. Br. Med. J. 312, 1191–1194. doi: 10.1136/bmj.312.
7040.1191
Powell, R., Johnston, M., Smith, W. C., King, P. M., Chambers, W. A.,
Krukowski, Z., et al. (2012). Psychological risk factors for chronic post-surgical
pain after inguinal hernia repair surgery: a prospective cohort study. Eur. J. Pain
16, 600–610. doi: 10.1016/j.ejpain.2011.08.010
Price, D. D., Finniss, D. G., and Benedetti, F. (2008). A comprehensive review of
the placebo effect: recent advances and current thought. Annu. Rev. Psychol. 59,
565–590. doi: 10.1146/annurev.psych.59.113006.095941
Rief, W., Barsky, A. J., Glombiewski, J. A., Nestoriuc, Y., and Glaesmer, H. (2011).
Assessing general side effects in clinical trials: reference data from the general
population. Pharmacoepidemiol. Drug Saf. 20, 405–415. doi: 10.1002/pds
Rief, W., Glombiewski, J. A., Gollwitzer, M., Schubö, A., Schwarting, R., and
Thorwart, A. (2015). Expectancies as core features of mental disorders. Curr.
Opin. Psychiatry 28, 378–385. doi: 10.1097/YCO.0000000000000184
Rief, W., and Petrie, K. J. (2016). Can psychological expectation models be adapted
for placebo research? Front. Psychol. 7:1876. doi: 10.3389/fpsyg.2016.01876
Rief, W., Shedden-Mora, M. C., Laferton, J. A. C., Auer, C. J., Petrie, K. J.,
Salzmann, S., et al. (2017). Preoperative optimization of patient expectations
improves long-term outcome in heart surgery patients: results of the
randomized controlled PSY-HEART trial. BMC Med. 15:4. doi: 10.1186/s12916-
016-0767-3
Scheier, M. F., and Carver, C. S. (1985). Optimism, coping, and health: assessment
and implications of generalized outcome expectancies. Health Psychol. 4,
219–247.
Scheier, M. F., Carver, C. S., and Bridges, M. W. (1994). Distinguishing
optimism from neuroticism (and trait anxiety, self-mastery, and self-esteem):
a reevaluation of the Life Orientation Test. J. Pers. Soc. Psychol. 67, 1063–1078.
Schwarzer, R. (1994). Optimism, vulnerability, and self-beliefs as health-related
cognitions: a systematic overview. Psychol. Health 9, 161–180. doi: 10.1080/
08870449408407475
Schwarzer, R., and Jerusalem, M. (1995). “Generalized Self-Efficacy scale,” in
Measures in Health Psychology: A User’s Portfolio. Causal and Control Beliefs, eds
J. Weinman, S. Wright, and M. Johnston (Windsor: NFER-NELSON), 35–37.
Schwarzer, R., Luszczynska, A., Ziegelmann, J. P., Scholz, U., and Lippke, S. (2008).
Social-cognitive predictors of physical exercise adherence: three longitudinal
studies in rehabilitation. Health Psychol. 27, S54–S63. doi: 10.1037/0278-6133.
27.1(Suppl.).S54
Schwarzer, R., and Renner, B. (2016). Health-Specific Self-Efficacy Scales.
1–21. Available at: http://userpage.fu-berlin.de/%7Ehealth/healself.pdf
[Accessed October 5, 2016].
Scott, C. E. H., Bugler, K. E., Clement, N. D., MacDonald, D., Howie, C. R., and
Biant, L. C. (2012). Patient expectations of arthroplasty of the hip and knee.
J. Bone Joint Surg. Br. 94, 974–981. doi: 10.1302/0301-620X.94B7.28219
Sears, S. F., Serber, E. R., Lewis, T. S., Walker, R. L., Conners, N., Lee, J. T.,
et al. (2004). Do positive health expectations and optimism relate to quality-
of-life outcomes for the patient with an implantable cardioverter defibrillator?
J. Cardiopulm. Rehabil. 24, 324–331.
Sokol, M. C., McGuigan, K. A., Verbrugge, R. R., and Epstein, R. S. (2005). Impact
of medication adherence on hospitalization risk and healthcare cost. Med. Care
43, 521–530. doi: 10.1097/01.mlr.0000163641.86870.af
Tait, R. C., Chibnall, J. T., and Krause, S. (1990). The pain disability index:
psychometric properties. Pain 40, 171–182.
Tashjian, R. Z., Bradley, M. P., Tocci, S., Rey, J., Henn, R. F., and
Green, A. (2007). Factors influencing patient satisfaction after rotator
cuff repair. J. Shoulder Elbow Surg. 16, 752–758. doi: 10.1016/j.jse.2007.
02.136
van den Akker-Scheek, I., Stevens, M., Groothoff, J. W., Bulstra, S. K., and
Zijlstra, W. (2007). Preoperative or postoperative self-efficacy: which is a better
predictor of outcome after total hip or knee arthroplasty? Patient Educ. Couns.
66, 92–99. doi: 10.1016/j.pec.2006.10.012
van Hartingsveld, F., Ostelo, R. W. J. G., Cuijpers, P., de Vos, R., Riphagen,
I. I., and de Vet, H. C. W. (2010). Treatment-related and patient-related
expectations of patients with musculoskeletal disorders: a systematic review
of published measurement tools. Clin. J. Pain 26, 470–488. doi: 10.1097/AJP.
0b013e3181e0ffd3
Verheul, W., Sanders, A., and Bensing, J. (2010). The effects of physicians’ affect-
oriented communication style and raising expectations on analogue patients’
anxiety, affect and expectancies. Patient Educ. Couns. 80, 300–306. doi: 10.1016/
j.pec.2010.06.017
von Blanckenburg, P., Schuricht, F., Albert, U.-S., Rief, W., and Nestoriuc, Y.
(2013). Optimizing expectations to prevent side effects and enhance quality
of life in breast cancer patients undergoing endocrine therapy: study protocol
of a randomized controlled trial. BMC Cancer 13:426. doi: 10.1186/1471-2407-
13-426
von Blanckenburg, P., Schuricht, F., Heisig, S. R., Shedden-Mora, M. C., Rehahn-
Sommer, S., Albert, U.-S., et al. (2015). Psychologische optimierung von
erwartungen zur prävention von nocebo-nebenwirkungen bei brustkrebs—2
fallberichte. [Psychological optimization of expectations to prevent nocebo side
effects in breast cancer—2 case reports]. Verhaltenstherapie 25, 219–227. doi:
10.1159/000377711
Waldrop, D., Lightsey, O. R. Jr., Ethington, C. A., Woemmel, C. A., and Coke,
A. L. (2001). Self-efficacy, optimism, health competence, and recovery from
orthopedic surgery. J. Couns. Psychol. 48, 233–238. doi: 10.1037/0022-0167.48.
2.233
Willett, W. C. (2002). Balancing life-style and genomics research for disease
prevention. Science 296, 695–698. doi: 10.1126/science.1071055
Witt, C. M., Martins, F., Willich, S. N., and Schützler, L. (2012). Can i help you?
Physicians’ expectations as predictor for treatment outcome. Eur. J. Pain 16,
1455–1466. doi: 10.1002/j.1532-2149.2012.00152.x
Zywiel, M. G., Mahomed, A., Gandhi, R., Perruccio, A. V., and Mahomed,
N. N. (2013). Measuring expectations in orthopaedic surgery: a systematic
review. Clin. Orthop. Relat. Res. 471, 3446–3456. doi: 10.1007/s11999-013-
3013-8
Conflict of Interest Statement: The authors declare that the research was
conducted in the absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.
Copyright © 2017 Laferton, Kube, Salzmann, Auer and Shedden-Mora. This is an
open-access article distributed under the terms of the Creative Commons Attribution
License (CC BY). The use, distribution or reproduction in other forums is permitted,
provided the original author(s) or licensor are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice.
No use, distribution or reproduction is permitted which does not comply with these
terms.
Frontiers in Psychology | www.frontiersin.org 12 February 2017 | Volume 8 | Article 233
